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(54) SEMICONDUCTOR DEVICE 

(5 7) Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
that can be operated as a fully depleted element, corresponding to 
the scale down of the gate length and can reduce the heat built-up 
or substrate floating effect caused by Joule's heat 
SOLUTION: This semiconductor device has a substrate projection 
section 1 1 A formed on a p-type semiconductor substrate 1 1 and 
having a p-type semiconductor layer, a gate electrode 14 formed on 
the semiconductor layer of the projecting section 1 1 A via a gate 
insulating film 13, and second conductivity source regions 15 and 
drain regions 1 6 formed in the semiconductor layer of the projecting ig, 
section 11 A, so as to sandwich the gate electrode 14. This 

semiconductor device also has element isolation insulating films 12, ( Ovv^vCvvV V 
formed on both sides of the projecting section 1 1 A on the surface IvsSS^wVvv^ 
of the substrate 11 and first conductivity impurity regions 1 7 
formed in the substrate 1 1 under the element isolation insulating 
films 12 and projecting section 1 1 A. 
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(54) mw<n&m #*#si 



(57) [S»] 

[RIB] y-h*©«ifflft;fc*H6;U ^H^VcM^ t. 

[»ft¥SH pI**#«fill±l:»slE*n. p^W 
**#»*«-r*»*3?ie«l lAt. ««5SigSBl 1 

y- bmm i 4 1, y- h«@ i 4 *j*tf ±5 

iggM 1 AO¥i»#Jil*gK:»riEatl&JI5 2SI«fflOV- 
Xlil 5IttfKK>I«l 6t, 1A 

2t, X?#RM&aKl 2 &r/»«?Sigg& 1 lATOf 

wt&Ki irtc»rit*nfcjsi»ttiio^ttft««i 
7 titta. 




( 2 ) 

1 

lW£y-h«e*mJ±3fcmE£jBffl©¥*#»rtfc 

»jssnfc£ 2 iti©y-^s«xtf k u-r >mm 
t, 

twrEsssassEtf ± p \zmt&*m&&ig.±\zMi$.2n?t 
£i, &2mTttmm&mt. io 

ffiEft l *^fl«fe^T©ME¥*#*«rtlc»JSS 

meie 2 #««M^T©ME¥»#*«i*3fc#j*;£ 
£ 1 itio^iM^tt^^t, 

ifflE^jg3&©'>;&< tfcfflffi-hfcy- h*gi»BI£^LT 20 

nfc* 1 mnm<D& 1 

tnrEffi 2 mTftffim&mT<omm*m>ftm&.fii\zMi$.2 

n&»l*«S!©» 2 30 
[flt*«3] UaEgSa«©JbffiT©**fctt. 1WE¥ 

mm 2 i;gf©fi«;gi. 

[M*JS4] l»Ey-h«ffi3l«-€-Offlffi±K:»ri6Stl 40 

T<^3^s&©^*;i^£B3<s-r£>:5iS]©g£fci, m 

(EV-XjR«Rtf F U-f >««*»»fi64tl*lWE^eW 
©HyB^**;kft<tifi5^£;5fi©ft3<kO&^;i.*:£ 
»«it4B*Ji 1 *fcfiil** 2 CE«t©¥*tt£ 
B. 

etiE^s^ofiuia-hfcy- n«wi*^UT»rtanfc 

J»ESSSffi©-hB6±K:»JS3n, lWEgie«0±*K:ffi 50 
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ft-rawEy- h«ffitom*««-r*«rEy- m&r 

KJ:QftJ»(J*fr>lftftK&. 

t, 

ME&jg«£*Mj«k3fci»E¥»#aW±K:»jS3ttfc 
MIBi 1 *^«<ft<W)tT<i!)WE*i»#*«l*iKJBJ«$ 

ftfc* i mnrnvm 1 ^«e*««t. 

fftes 2 *^*«*«KT©mE**#*«rtfc»j«* 

nfc* i itioi 2 7FM®>m® t . 

intern i ©y- hisst, 

iME3§gBB©ME— #©ffi'JBlcM[6rf *ffi:£©<B!lB-t 
tc. y— h«UMt*^LTWEJISl©y-h««tKH 

iTffi£$nfci.2 ©y- nit, 

ttEffi. *2©y-h«S&l*tr«t'5fclWiEglie«© 
¥*#iC3i:»i8anfc»2 its© v-^««»tf h 

l»Egli8«*i*trJ;5fcjWrEi| £ *«E**±fc»fiK*nfc 
SRI . »2J|FF$HMMWi:. 

1NE£ 1 *^»K«a»«T©1»E*i»#aSSrtC»l«* 

nfcjg i mmmom 1 
nfcm i #ts©^ 2 t. , 

[i»**7] tfrEmi©y-h«st8(rsm2©y- 

*tf -5«I*3S 6 tcE«©¥S^SB. 

£ l ttttSeft 1 £2 aims' ©£2^*564^ 
**, Rtf£l**ffi©»3Ttt»«*#C©irr«JB 

MIKMBiO'>ft< fct»«ffl±K:y- Mywt^l/T 

WEy- hm@5rs?tf<t e> (ctteft&ffioJB 3 ^m®>m. 

t»E«a«**trJ:3lcl(rE**#ai*±lc»**tifc 
£1. £2SrF«-HU&*J«£. 

ifflE£ 1 # ; P»««ft«WDlT©illiE**#*«rtK»j«$ 

nfcss 1 &«£>©£ 4 7Ff&®m®t . 
nfc* 1 g$ms!©£ 5 . 
ts^9] mEy-h«e*»-t©«ffi±fc»«an 



( 3 ) 

3 

EV— XfMJ&tfF Wf >**a»»fiB£ft*iHtE&iB« 

[ff*J« l 0 ] MESS 4 TMttMtt&tfJB 5 ^ffittfll 
*i«rE*l^tt»««ttt, ME«S*T©ttE*» 
ftittt-iiLT^s t*«p»t-r*l**JS8 ke 

«»ES6ie»o±®Rt^«ffi±»'y- nawK^b-nB 10 

MEy-h«ffiSifctrJ;3KME&fi»©¥*#JBrtfc 
»J«S nfcJB 2 V — XflM&tf F U"f >m® 

tSE^jgacs^Etf J: 5 fcj»Eipi)M*£as*± c»iaanfc 
ntcw, i #ta©i i ^wmnrnt., 

j»EJB2*^||||ftlH»T©mE*i»#*«rtfcJBj8$ 

TttttWtttfcJUiU lWEy-h«ao±Btt, WE 
3SS«-ka*SlWBSB 1 *?$Mli*e»KfttfmESB 2 

i 2 ] *ftE* i 2 ^mvomm 

cw*3S i 3 ] mzm i . sb 2 x^^nimikko^a 
< fb^rn^cRtj-snfciLfcafeiisn. weib 30 

5 , 6 . 11 ofr>-4*titi> 1 ~d l;Et©¥i#gi. 

-HiLT. WEBlPffi&tfltft^lcttrtSnfc&iB 
t£©xtf**->^;H^#Jl£:, MEXtf^*->*;i/^ 

fil}Ey-hm@*^trJ:'5tWExt!^+->v;U#»#: 40 

u 

MEv-xfi*atf f u-f >««3&»»j«sn*iWExtr 
* * -> v ;u¥3S#JB oMSf v t it &-t 5 © 

[KHOMB&KBII] 
[0 0 0 1] 

[»^o«-r*ais#»] noama. f^iiicH so 
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b, Ht3^7tffiig«MI SIi»Mh7>y7^l; 
[0 0 0 2] 

[fiE3l5©gtfrj] £SE. 3&7t;*&ig©M I SS®#3aSh 
7> S JX9 (HTM I S FETtEt) O-lT, SO 

•tZ>. double gateS! Fully Depleted-S O I MOSF 
ET^tlSfe^nT^-S (D.Hisamoto et al. : I EDM 1998 
P. 1032, X.Huang et al.:IEDM 1999 P. 67, t#§8¥2-263 

mm**, #^¥2-27687i mtzm.) . 
[0003] MEMosFETH. ^mummti^m 
abtaP&. tE*«fcDfcy-h*w2FfflK*fbT#;*'< 

*©l s i fcffi^etia*^ tLT#a-es&s. 

[0004] 013 (a) ~@13 (c) te, tfrizBbfc 
SE3fc©itLfEMOS FETCM^StK 7 0 h0K.tf 

»t®sts.-5„ ¥&#*«i o l-ti-tt, m&mi 0 2 

«^$n, S^CCOlfeill 0 2±\Z\t->V^> f 
inllO 3 *VC^S. y'Jn> f inllO 

3±fctt. »M10 4^LTV-X10 5, KW 
>l 0 6**;£;&K-tn-en}&fi£$*iT^£. 
[0 0 0 5] V-X10 5RO:h , K>106 

±lctt, V-Xl 0 5XZ/Fb-f >1 0 6 ty-ns 
1 0 7 <fc£te»T*£«>©«WU!l 1 0 8i«$nt^ 
S. V-X 1 0 5 t F K > 1 0 6 ISHDMftom 

BCte. V-7 10 5aylHH>10 6iy-MI 
1 0 7 t*«6»-T5it«)©^i»Bll 0 9«S$ftTU 

ssk, ^neftgn o 9©wctt. y-h«« 

1 o 7*tJg^^nT^S. 

[0 0 0 6] bfrb, ^©^©SigiKte, WiSO 

soi*S©ft»teiSH-r*««itt©»ft: 

[0 0 0 7] 013 (a) ~@1 3 (c) tC^L 

fcso iwiftsirra^trastttftf^sfTi*^*, 

[0 0 0 8] HI 4ttm»bfcft*©/'W£S«SflI^ 
fc*fO«aHfftD. H 1 5 ttlTOES^aSrffiBIT* 
5. fiftMllUCit H14JttfH15CSt 

<tpfw, sggkKi 1 2ifiM&tztiT^z>. z.<D$&mmi 

12±ttt, V-Xl 13. KH>1 14A«f^S 
tl. V— X 1 1 3tHH>l 14 t©W©¥^@ 1 

i o±ic«. y-Mft*tti i 5^bry-MSi 

1 6#li#32MT£±5K:^J&£nT^-£>. 
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[0009] i^Lfctfs, mi 4Rzsmi 5\zm-rm 

[0010] £fc. iatfc2o©f^i;*it5^ 
SOI iifiSjfioTUSo ->Un>Jf©TSBf;:#fiE 

#"E>. h'l/-f >mSS I dJCj;oT^*T-S.> ? j--;i'^fc 
gllf;M#gCoT (self-heating) , KW>« 
9ft I d©#fc£3l#gdf C£#»£ftT<AS. Lfcj&< 10 
oT, 013, &-5l^«EI 1 4RtfEI 1 5 \Z7*l,fzZ.tL 

soss^tt. ls i tm^comm\z$iVT&-rv*,&m 
&+tt\zmmT-zz>vinT'\tti.^. 

[0 0 11] SOIffTB, &\Zn?-y*)KD 

T*©-f hUr><(t\z&^>Tm±Vtz*-)l>frmf 

m^^\ ?->r*)imi&m<DT&\zmmLT. ^t>®*> 
ifi#ass?i§gut. z.<Dtztt>. mz-^mx-x-i 

i^i^^nT^s. 20 

[0 0 12] A*;i^Sffi£ffll^T, (3l«fc3^7t; 

m&ZmtzitrcMl SFETiiVTi*. *H1$WgS5844 
278-5f KEfS£tlfcM I S FEms. d©MISF 
ETIi, A-;i^^S«^??g«(CjraibTS1S^g|5 (pr 
ojection shape) £ffi$j&U icoa^ggB^HtjiELfe 

se^j © ± -5 & y — h mmmm & w tz-& tc t> <o t & s . 

[0 0 13] El 1 1 7 te. mffBM I SFETO 

[0014] iai ¥t#ifii2i± 

^«?He«®^l 2 1 Ad^fig$nT*5>9, dW^tt 30 

®^i 2 lAictty-hiiii 2 2*«sntu 

3. S^e^^l 2 lA©i»:BIIil 2 3#^J& 
^nT*3 0, ^CD^JKl 2 3±Ktt-?7,^*r 1 2 4#* 

[0015] MEM I S F E TTlt V~X • K W > 

&«fi © m*t z. 5 t-^ £-r s /t > ^ x )i- & mitt s 

El 1 6 \Z^-?ffii&\Z&^T-1*>&Atf?Tiift. 

&&vtm®i 2 1 A<D&t&\z&mm<D*i&®>mt3,i 2 5 

[0 0 16] $51:, Ell 7 \zm-?£?\z. HflKS^I* 40 

smsi 2 1 ACD±w%LZfmw\zM-f&t<nz>v-x • Ki/ 
-r >^fummmm 1 2 6wgi$4^<^-r-5e:ttc<t 

ETtLTim^t^tittTV^. 
[0017] MEM I S F ETTli, S O I ffirg-l:ittt 
< . &mVtmi$. 1 2 1 A<hTgB<0¥##S1S 1 2 1 ta* 

fgffc (self-heating) ^*&3iS^«fSi«£*l£<i:^ 

[0018] 50 
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[^Bj^ftbi^fr^iSS] VfrVUW*,, ir-h 

mmwutzn m^to. 1 ummT) . 

egcia 1 6 %.zfim 1 7 tzm-r <t o fc*it£*«-r * ^ t 

#0. 1 Mm«T©#tt»c#«-r4«S«ift**T** 
^©Bfl^^aStlTVi-5. 
[0 0 19] -£-£TC:©5g§Htt, i»ESIJgK:®#-T&;* 

[0 0 2 0] 

fc, £©SS9!fcttS»l Hill© 

^saiigg&i. iWEigieaj<o'>ft< £<bww±\zy- h*s 
iw*^LT»j8sn&y- nat. i»Ey-h»Bi 
o \zmm&m&<D¥m<*.mto\zwi$.i<titcm 2 

^»WSWit. WE* 1 *^»KI6«dBIT©i»E*i» 
#ifirtfc»l«4nt* 1 «HM©B 1 ^fcfctiffii«£, 
MEM 2 *^MattURTome¥**£SAlcKl&3 
n&m**S!©*2Ttt*^*«fc*AfllU AftEft 1 

[0 0 2 1] Cl(D^BJ{C#*m2<7)*^ft:gfi 
14. m**S©¥i»#»g±fcJgJ*Sft, I ltfl 

<»ffi±cy- htt«Bi*^bT»fiEsnfcy- Hm<i 

<h, flftEy-h«S*J*trJ:'5fc«fE^fi*0¥*i*JI 

WE^E95*»EtJJ:-5tcME¥»#:S*±t^ 

^HKT®MIE*»«:S«rt l:«^$ nfei 1 #«^© 
m 1 T*fi«»««t, flftE& 2 3K^R||feWRT<DMe¥ 

*#*«rtfc»i«snfcfB i mmm<D& 2 ^urnm®. 

t. NCfti. f§ 2 i!t^#gf tt,nf»i 

mmco<pti.< hb^-fnfriz&mztirzny?? 
?t*mffi?z>z\£z&®.t?z>, 

[0 0 2 2] £ifc, ^^^l:#%l3<DflMe 
-hi^St^^^bT^J^^tlfey-h'iig.i:, tWE^S 

gB<D±M±tr^fig^n. ttiE^sgB(D±^frM^E-r-2.flfr 
Ey- h«et©M*tt»-r*iWEy- hieiuxj: 01 

&&<D*m&mto\zMi$.2titz&2mnM<Dv-x&i® 
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eb i m?ttMifet^T<nmz¥m#&faMzMf$.izti 

[0 0 2 3] HO«W»Cffi*JS4 

ch, «ria^fi»oiWE-*o«®fc»i6i-rsffi*ofl!iiB 
wbT»riEsn«:jB2©y— ust, megi. ^2 

©y-h««*i*ttJ:3lcMe*iB*©¥WMWlc* 
A * nfcfg 2 SMtffl© v - * ««R KK >«* £ , 

Hi. £2*?4Hife1Mlt£:. Mfi£ 1 atfHMHUHK 

Toi»ffi****srtK:jBfiKanfc* i mmwvm 1 * 

[0 0 2 4] Sfc, £©389iK«*JS 5 

g i #«^©m 3 Ttttttttttf - ©hbt«ji gntft* 

ii&E3&ea5©d>fc<£fcffl 

[0 0 2 5] £fc, C©5SWfc«S*6 

^SKSt, t(rfB^egi5©±MS:^{|iJ® 

fcts ntzm 2 •iaoy-7t«Rtf h u-f >fs« t . 

T©i»E#*#*«rtfc:JBJ«3nfcJB 1 *«^©^ 1 T 

«rtfc*jasn&jB i »«M©st 2 ^mmmmt^^m 

U WEy- KMOliBH tfflE3SSffi±*»eimE* 
[0 0 2 6] *fc, C<D»Hfc:«*jS7©¥i*{*£« 50 
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RttSftfcHP«rt©lWrE¥*#a^£->-F£LT. 

WEMP«ai;i&(Mit±fc»^*n&*fi*oxe^+ 
ytw**it, MExtr^^^^;^^*©^ 

H®<h. JWEy-h«ffi*»EtrJ:5K:WExif^^->v 
x t£ * * -> v JU¥9f^S ©5 1 v 

nsB9Extr^^->+;v¥«^Ji©WE5 L ^*;i'ft<»:ia 

[0 0 2 7] 

imm<Dmm<omm] eat. m^#ilt, 
<vnm<?>Mm<D¥m&mwt it 3 #7c*jt©M 1 s §a 

t^SF7>yX^ (MISFET) t"3ViTKWt 
-& = 

[0028] [« 1 ©las©®*] ant zcomwco 
m 1 ©*ffi©^fig©¥»^e©«fi)s**-r^S0Tafe 

•So 

[0 0 2 9] pSy'jn>*iM 

jggBl lA*tMSntV»4. ££%j£«i lAtt*^ 
«Wr»D. £©S«38fiaU 1 A©ffifi!l©¥5*#S« 

ifiiiJkfctt, *?£-lBttlUK 1 2a»»«S*rrn 
-5. CCTH 0i|;*.tfffiE£tt3&&Sl 1A©J?£ (y 
■V^;USi:it3ST«.^[^©P^tCfflS) ttO. lMmS 
*KTT»D, a«SSigSBl 1ACDSS1 1*»6 0*S 
ttO. 5(£m~l. 0 MmSKUATT'*^). &*5. d© 
ffi^fCC^Tte. 1. 0 # rnggUTFtBSSfrtt-mte 

[0 0 3 0] S&fc, S«2!ig95l 1 A©Wfl9ffi2fctf± 

■6, ncay-HftWBti 3tt, £&£iS3Bi l A&K5 
i5l:M^ntt>5. y— MfelMRl 3 tt, #J;L«S* 

[0031] Mfa&mmi i Azwomw- hm&m 

1 3±©— «Ktty— h*Kl 4*»*Sft, lWE*^ 

^ssm^i 2±o— «icby-h«ai 4^i^sn 

TV>4. S«?I®SB1 1 A©S®±©^fliiill©P{|iJffi 
ftfCte. S«©««^<h3*©^SS (nl) Sfet3y- 
7;&«« 1 5iKK >*£«^ 1 6 3fl*»»S3n"0>*. 
toy-^aWB l B&tfKH >*£«cH l 6©}gfi£ 

y-Miuof^ic, d©y-h«gA^- 

<tD'J> (P) »*^ttt# (As) i<SAStl5. 
[0 0 3 2] tt&. d ITlt 1 1 A©P5{M 
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wnowz. v— *mtnm 1 sr^hk >ss»bi 6 

l-fcV-Xi£»/l 1 5RtfHW>tSfI 1 6£^f& 
U Z.<D±.Wn<D&W<m 1 5. 1 6 tTME^«i:CDn> 

[0 0 3 3] mrtB^^-gl^M 1 2 RtfSIS 

^iggsi lATo^iiftssi mmvmnm 
tmcmmm (pd *t>oitsjgftcD^$e^iii«i 7# 
#j«an-o»«. T&fc>^. s«c5§ssbi i aphujosi 
^ a-gti&e&Bi i 2T©*iMSi lrtt-f ^>aA»c io 
«ko»is*ftfc^««*«i 7«« a«n^gpi 1 AT 

[0034] ffies^a-JBttfUK i 2CH ¥i» 

i tsE^a cia*-&-r) <tcDm«,w«^^»-s 
i ±.m\z\^m%^mmm^.i 7*«$nt^5&», 

h l 8 ©Jg^t&e.fcJ&TTjJfi^O'f 

[0035] ei i K^-c<ossis<z>jBj8©¥iS#SB 

tt. t3^L;tt£*#J<7)SO I *l££ffl^*:M I S F ET 
^|q«0«H)B«:. AMMSffl^feMISFETCT 
H^L^fcco-e^S. y-MI14(t C©y-h« 

§Mtt5fc». MI SFETO«tt®« 

*>. y-htii4iasi it©iao(ii**«ft)T 

[0 0 3 6] uCfiflE^gttt. SR^tSle^O 30 

ra©*6»14S:«t>fc4e>fc. f 4M I SFET(C<t-^T§l 

Ml 4£TS$S1£l 1 £©»&5»#KiSHT. *^ 
#«IH«©*F£M I S F E T3fi**«ffl«ffirtT?Hf 

[0 0 3 7] L£*ioT. :^TBy- MSI 4iST 

(pi) OT«4t»*K-t;>yLT, T 

««*«i7*»«uTifi4. ft^ftMrnmo 

i ±\zm^mTftmmmmi 2^m^hx, y- 40 
h«®i4«hsigi liciaoa^T, nawcy- 

e^ciD. n^iaifciPStsnsifftM i s fet 

WL#V^«ffi^?Ui*-£»C:i:T-, StMISFET^f 

ISFET4Mt5^t ^^»Efffl^fctt#D> 
(B) tmAZtL. mjfiUfcJ;"5K5F*E«fil«l 7ttp 

[0 0 3 8] uuT. <S&KS«g&BIBl 1 AOff* 
(?t*JHtI^1-5*|S]©@$) y-h«JEBl 50 
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mm\z. £«%jgflsi i A*>\zj&f&2tL?>m*:&2.m<D 

iJSWd ±I9^J6T*5< i. KfNrCSfi^effil lAf 

0. d(DHJg©^©M I S FETH $Z±&2.itWl<D 
SO I *^tra<p©ftfpS-J-*iittca:S. :©S^I; 

?^eS5l 1 A<OM(B'J®toy-hli^l 4fc«k^T5 L ^^ 

IIMI S FETttfcSSLT. S&JSfcffl^v*;!^** 

[0 0 3 9] SO I SS : PtlH¥Wl6fP^S-&-5 

s«^jgffii iA©^tt«»a[*fi<aa:3£T# 

&)<DnWitfmi£<D¥ffiM<DM I SFETJ:f9t>/h£<& 
MISFETTI1 I^USlf^mJET, a>o3HB&y— h 
[0 0 4 0] S«3Sie«l 1 A©JP£ifi«»<fco 

$nfcT*e^*<«7ji6itjs«bT, s«^ea5i ia«d 

fflfi!|(D7>E<Mffi« 1 7 jj«*«§Sjg« 1 1AC0TO 

[0 0 4 1] ^2«©SOI$ft|sl 

i?a-;i/itfiHl/fc56IR (self-heating) 

[0 0 4 2] if&2 <D&ffi<DMWi} — &&)\Z, SO IS 
S^WcMI SFETOifi, S«CDTMt;Jg«^T 

[0043] «E«©s o i sissiofcstsifta© 

¥IlMISFET©»^tCtt, ^Y^JP^^fi£-r-5-> 
•J^>aoffltJS*#*fc*<-r*:itK:J:»). /t>yx 
;P-©3g±£ffl*.T</>-£.. L^U y-hMlOOn 

[0 0 4 4] CdT. 01 l; L fettle, h^>v?X 
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[0 0 4 5] COift, £«£iBffi<Z>p[fflfiffi£$j£3 

ti^h7>^x^^«, so im^tm&vwiftzft 
z> mmm? t v xs y v ©mM \z \t it^m^ u 

x?&£. fc-tffr&tf. -^©SISg&gaswiIlT:? 1 ^ *;p<b 
«t*^'j3>H©j?**»aje*n4©t, yy\>k/-h 

[0046] ^<d—jjt\ mm.mmm<z>±.wfflzmi&,z io 

■V * JKO — » J4 H K > ©»^Si S Ji«« < & o T b S 3 
©<fc. *3&Wfc S O I fltJP*» («*F6HC) ^t<M5 
delete -5. 

[0 0 4 7] tO«*i LT, V-X • K l"f >#|jgtc 
KH >$J©£;£J1©#UWA#<& 

0. y-x • h* k >Bon>fx;H*«e: o^-r< 
cne. tttctts ©»sa«o. i 

>fx^ecott<&oxLS3. 
[0048] d©^,££. &fa<D^m<yomm-7u7T-i 
)u&mmfc-?z ztx-mat t Lfc©3&t, s 1 6 »c^-r 

tf>yf SdirteliK, y-h«w©*»wtt±ia 

t>aAg«XTO«S: F— tf>yc€r* 30 
S$©«IXftSoXLi5. 

[0 0 4 9] ^dTr, d©Sl2©SSi6©JgffiTH:. d© 
<fc 3 fc*^*i6©T-Cffi«lfflfry- F«@£^j$-rs* 
-g-fcy-x • F W>ffi©/l>?x;u— SBSOia&f::, 
S«§J?gg6©S±M©g|5^ (.hESB) KM I SFET© 
y r *jWMf& £ ti& ^ «fc 3 b , S«5§ESS©(WS SB 
©#•£^1- <i UT<£ 5 J; 3 ic-rtx«± n d £ £ jfiS 
-rs. ■*-&*>■&» d©SB9!©* 2 
ittt, «*«l£ftfc0, *«§£iggB©S±gG£^* 

[0 0 5 0] 2^^&&©±ffi^c^**Jl/#Jgric£tl 

2x«ftw«+t 'j7taoi*ao^ii*T± 

±lzMl£-tzy- h»fl;«©BtW£*3aw»cJS< LX, 

set. S4-p«y-f>«gd«««^es?©±ffigi5 
i: a & ■=> &: <^ «t 3 k u t * * frtfmm £ nfc v» «t 3 »c 

L/t^JSr^-T. 0 2, 03. Stf 0 4 t^-T^ii 50 
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$-to^b«XfeJ:^. 
[0 0 5 1] J^TfC. 02. 0 3. Rtf04 f'^-T^JS: 

[0052] @2n m2<Dmm<DMmv>*mfrmm.(D 

[0 0 5 3] *«?§jga$l 1 A0>±Ji«#fctt, 0 2tC 
[0 0 5 4] d©J:5tt*ifi<Oi|iJ»#«B©«i6*fe 

Mjfctzmz, +ty7'iibxfflfem ^jxjfv-u 

©vUn>g<bK&vx^tbT, SJStt-f *>x->^ 
>y t&UF, R I Eita-T) l £M 

WKfcttOiHbT. ffi^©i|I£SS£T*SSjgl./t»£?&g 

a&i lASjgfiE-rs. 

[0 0 5 5] fJfSS«?*?jgg& 1 lAWfEbfct, SIS 
ggggBl 1 A©±®SUf;^LT. -Y^->aAfc<tf3^it 
\z^1&®*mX-tZ>. d©t^©mJ|2^ii5E#l©<^->a 
A«. 0OA«d©*ifi©^Sg©«t'5tCn^^^;H«I I s 
FETXH *n> (B) &bmm&.\ 5 k e V. K— 
X15X10 1 3 cm' 2 g*«±Tff tens. 

[0 0 5 6] i^X, f»Bfe<fctek:J:0, 1 1 

A ©ffiffliJS&tf -t® -> >J 3 >»<fclll36» 6 * y- h *fe 
Sttl3$Mt5. d©y-h*&^J8ll 3±(C. #'J 
->'jn>JK**«U. A^-z>yixy-MIi4 
£ft*fiTf -5. 

[0057] $e.ic. y-Mgi4T^<i«?ng 

mi lA©MffliJ®f^ltC. -f *>aAC±05Ftt« (^J^- 
PSbSV^As) Sr^Ab, V— A*£»Ji 1 5Rtf 
H K >4£»S 1 6 ^^fig-TS. 

[0 0 5 8] 0 3(1 «f 2 O^OKlOtlflO^i 

[0 0 5 9] 1 1 A©±®fCtt. 0 3 C5K-r 

«fcpfc, J6gJK2 2^M$nx^5. u©ii!2 2 
ttt. £«£jSttl 1 A^r^-rS^tCffl^fc+^-yy 

5iiK *7i. iSl2 2iLX, >"J 3 >»fl:ll(t* 

[0060] mmffif&zm-rzmm&mmT'it, sis?§ 

iggiS 1 1 AMO««afll««JS< ft 0 . gttffiOQEEttHrt 

xft^;w ! fi^n5 d ttt^^i. 

[0 0 6 1] u O J: 5 JS*lO*ifl!«i08!l*ft 
«. «ittfJfcOJ:'5fc:ff5. ST. SSSSiggBl lASr 

->'Jn>gfl;BI£ijMS#««l i±{c/i^-->y-r 
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3. Z<Dft&mm2 2 ^VX^i IT, RIE£frV>. 9? 
ig«<Z5g}g§£igg& 1 1A£»JSW*. 

[0 0 6 2] ttHT. MGttftK2 2 SfOfH-a-Tt, 5& 
«flSttKJ:0, »£?giggBl lAOSiIty'j3>S 

«i£<0*}£S£iggB 1 lAlfc, #U->U3>tt*Jt« 

[0 0 6 3] y-M®14T^i<«S??@ 
85 1 l AcoMfliJBrtC, -f 3~>i£A\z£. OTMtl 
fc£, PS5^(iAs) MAL, V-XMIl 10 
K U-f >WKlM 1 6 *»i«-r*. 

[0 0 6 4] 0 4tt, ^ 2 ©Hifi©Jgii©ffi©^«SjW 

[0 0 6 5] mfcm&Ml 1 AW±®±tCtt. [214 fC^ 
TJ:5fc, y-h«ffi*»»fiJS**lTi»6r, «B±<Z>* 

\zy— htii4A, i 4 B^ifiKsnt^ii. -rut) 

1 1 AZt%?>.&ti&v\Z, 2^y-t>«il4A, 1 

4 B*«aBBE^«K:»j*atiT:t5B, cms 2-3©$'- 

MI14A, 1 4 Btt5"^^-;PS<>:il[^-r-5it^±C 20 

Wr*nrt>*fc«>. «-iST$nfc2o©y*-h«@i 4 

A. 1 4Bfc*ft€ t ft3>** h*»»*«.f&fi*«*.5. 

[0 0 6 6] C©±5&«iS*»^¥i»{*:aEB-Ctt. 2 
Offlir-hfgHA 1 4 BlCl^DA'f 7X$Epag-r 

^•£U *fc2 0©y-I-mffil 4 A, 14BtC-en^-* 

[0 0 6 7] {S]^.H 2O0y-htffil4A, 14B 

iz^n?nmuz>nj£&mn-T%mhVT\t. 2^®y 

-hSI14A> 14B®5$, \^>\ZJ-\^)Vm<Df 

HFETt-HibtftffltSCi^'S. 0 2fCjS 

^^Sui^Tt/tCV^ @4t;St¥»ftSlttM 
•^y-hFETt-FtLTfffltnH 
EE*iWffl-r-5Ct*«TS«. 40 
[0 0 6 8] B4fc«-r¥*#S«*«Rfflffl<^T. 2 
hm@l 4 A, 1 4 BfcraU/M TXSrEPiirf 
Z>#-7)V¥— hOTF ETt- HC^ft, 2 0®y-h 
1I14A, 14B®5-6, lOfC^V^KMroy— h 

m<o<D i-o\zmmn&£VT. *hb^** 

[0 0 6 9] H4Cw-r«jfiS»-3*»flc*BCD«iB^F 
fttt, «IA.«Jfc©.fc3fcfT3. S-f, S1£^gK$llA 50 
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ig#©«1£3tigSI5 1 1 AZMl$.-?Z>. 

[0070] i*ht, flfrlBv"jn>^k^*faiai-&-r 

fS&StffcfefCkD, 1 A<DB<WBt->'J 

a>ttYb«t*»6tt«y-Mte«Btl 3*»riE-ra. £© 
«fc5fctti6©»*£iB«l 1A±I:, #'J ->U :a >flt* 
*«u y^-r >ybxy- Mi i 4 ^Mta. 

[0071] to^, cMPfcjcoaif&eaBi 1 a© 

R I EtJ;DWia#U->'J3>K*x^5 L >^-r-5. * 
e.t> »£3?iggBl 1 A©±B±K#&T3ii&itBI£l& 

1 A©Mffl'JBrtt, <t>aAl:i0^«ft 
P&SWiAs) $SAL, V— 1 

-f >i£lftB i 6£»fifrr a. a*, :oi^(i soi 

(DM I S FET*^-r-5dtd«pIt|-C*-5. 

[0 0 7 2] £ns» 2 
t^-rnt) S O I S«SJf Hfc^£££YfcS!CDM I S F E 

[0 0 7 3] Sfc. *«^SSC1 1 AW-hffifflfcf 1 ** 

«3§®S51 1 A©J¥££?t< bftttttfcr&Sfc^Cli: 
«8fEBfbft£&*fc&k:£tt£ieg|:i lACDi^S 

H <h tctkfr T<D«-&tc (IfftS <h"*^ tz¥* - z? t 
ftST, t»b5««Wlc3S«*fi»l lAOJiBSBS^ 

afc^asaiirr* etas! 

[0 0 7 4] 1 1 A©fliJB©<£-T* h 7 

>i?X* Witt-Sit Z>mz\t* ->U 3 >Tfetl«fiiJB*« 
(10 0) IT, J^O^-V^Jk^fafc [10 0] Sr(S]Vi 

[0 0 7 5] Lf&3<Dmm<OMM) 0 1 3, 01 4CS 
bfct£5fc©3#7t$f5i©M I S FETTH 5££3g2/ffc 

mso I *^**STs&»K:^v.*;i'BB#£»Kfl:-r 
Sj8JM*«»<5. ^b. f©If*«5 0 nmKTI:^5i 

l^»g-&$^-rS<tV^BT*^Jt^-5*«, — ^"T? 

• Kk-f>feM«I©fIlMI S 
FETfcik«-r*t**fc»<tt*. :otft, V-x 

[0076] fdT, c<Dm3(Dmm<Dmmx'\t. m 

5. 0 6 (a) -0 6 (d) \Zti?? £.513.=? **)Vm$L 
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[0 0 7 7] @5(t ft 3 0&J&0&ffi<D¥>ft#&B4> 
*J«£7R-m«BIT&.5. 0 6 (a) »2MG¥*ttllB 

o¥®0T-&r>. 06 (b) \zm$&*m&mmv>ww 

0. B6 (c) ttj»E¥®HCi5W-*6C-6C*K:i& 

ofc*rBB. 0 6 (d) teittrf3¥ffi0i;::fcW-3 6D-6 

[0 0 7 8] 0 5. Rtf0 6 (a) -0 6 (d) \Zm~t 10 

[0 0 7 9] Sf. »V*¥*#*«©35ie»«fcfcfr1i- 
Ty'j3>¥i#S«l l^OiiiU P£ <^**;U 
Stifi^-rs^ftcO/P;*) 0. 15(tm~0. 2 0 Mm 

fiJc-r-So 20 

[0 0 8 0] Sfi 11*50 nm~ 1 0 0 nm 

8flaMfrr*i. t*foiJ>*LOCOS*^H«T«V»6 

ifi«ottK«o-»H:*^H»ttoaMM]B«3 l A*« 

[0081] z.<r>?— \-nMmf&m~??.2nv) 
«bty- h«s 1 4 s»j*-r-5. 

[0 0 8 2] #1C. l»BBy-h«ajB«ffl-7X^# (v 

c<i:ic«fco. ai<^(£«gt&y-xte«s:jai s&zif 
w>s«ii6*Mn. ^ntiwi^fc, 

*fr©W»#&»fc*£ttte*©¥ffi3!M ISFETO 

H^i^JM^Srffl^fcxl^-^-y F V-X • F 
U-f > (elevated source/drain)1g3t£iiSJl't"-5 £ <h fC 

[0083] znmmwmT-it, *«5isg?3 

1 A©pfiiJ®rt<D^(C. V-7lS«IlSRtfl«K> 50 
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ttflfeJI 1 6 €J*J*Lfc#t. £4HCl6i;T««ftjBflS3 1 
AOiSrtfcfcV — XttfWi 1 51tfHH 
6SJBfifcU dOiSft^ffiiWI 1 5. 16fcTE«« 

[0 0 8 4] [JB4 0*JfiOJgli] M5fibfcJ:'5R:. « 

iy-h*»oso 1 *^tra<if«t»^*ff 5 m 1 s f 

iECis tanitm^m v < tt z. t w^m 

[0085] ^ct% z.(D^4(omm<Dmmx'it. mm 
vi<Dmm$z&ffi&}±®tW)m< man. mzo. 5 Mm 

~1. O^mg*) JBJfcU SOI^t^lM 
ftp 3^te^M I S FET^jf^T^. ff§4<D*i£<£>® 

ritbfcSL S&fcp+B. n-B. p - B ©JHT«JI $ 

[0 0 8 6] 07 11 &4<Dmffi<DMm<Z>*m# : 3iW<n 
«riE*»»Wfc*-r««HT?»*. fc*, @7 1Jft* 
;i/«#S*-r*>©Tr. V-X • HH >tt*B*«»J«;& 

na^egBic-pv^xtt. 05. 0 6T^$n-5<fc^ic» 
[0087] astRg&eau 1 asjemjetsikk:. 

**y7ffll£LT©ffe»K, U 3 >BfcK*P 

Iy'Jn>*i#:asi Ul:/^-z>^t5. ccd 
->U3>fi<kBt*VX^i:UT. R I ElCfc»5¥##* 
«1 1 5r@fl&fifc^DmLT. Bf«©«tiSS*T?^iEL/ 

fiflBRtf-kffiK:. t&^^tf7-OMl*10$<J;5 
fc. Ij?ib^*>'+Mfii: i c p +1 4 2 . n-Ji 

4 3. Rtfp-«4 4S«fcjg(Jcb-CStt3ljg«B4 1A 

[0 0 8 8] HMftflStfeiCJ:0. *«^jg354 1 

A©M#JSS.r>'±®10 U n >tt{b«t*» &/«c*y- h#fe 

->'Jn>Bl£:>#«U ;t^-->ytty-Mti4 

[0089] B8«. f&4<Dmfc<Dmm<D&wm<D*m 
#&B©*j**«#«icjR-r**«ia-r»*. ms 

di^Sns^SSSl'OViT«. 0 5. 0 6T^^tl-5 

&o\zmm£i3.^>T^z. 

[0 0 9 0] ST. *«S?iga54 1 B4»J*-r4Wfc, 

l±C/W-=>^t6. d©->Un>^b 
M*VXi7ibT. R I Ek:J:D¥i»{*t*«l 1 

-> ^ o tf 5 - * JgfiKT -5 . 
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[0 0 9 1] m^X, -ftVftAtiO^iS*© 
S«l 1 \z?£Vm B) $iAL. p+M<DT 

3>»<t«t) 1 2 

[0 0 9 2] $5.^ IKltf^ + ytMfit;<tO- 
P+I4 2K;, efflp+14 2£®92;< i5C, n 
-I43tp-I (?-V*JUJI) 4 4MSSt5. H 
nfc«fcO, ««S5iga54 1 BS»s8t4. 

[0 0 9 3] Mi£Lifc0 8 t^tfiftSHTU, JS? 

T£T"i£«U fcoifcrtWcfc-Sfc:^ — ©P+JI4 2 

si i©p+i?Mfei*i 7fc«tt*siiwrntf. a 

*£S£iggB4 1 B ©1*335© p +14 2 feSffifcEPiQ-T-S 

[0 0 9 4] 0 7 $fctt08 ^T^4 05|^JS(D^© 
¥^gfT1i, y-h^JEfCi^T, n -14 3 ^ 

■*>ftfcf, n -14 3 icMSns^JiT, 

®^-r^p-a4 4t»«i i tsmawKa-arc* 

5. CltlfCtO, SOlM$fflWcMISFETi:f 

5Z±&2.<km¥%&m.-?z>1tst>\z\t, T-^^nm (p- 
144) nt-c, ^±^^.itm^t.m 

^cDffimzmz z. fcfltT* S. 
[0 0 9 5] S1£3£jga54 1 A, 4 IB©** 

iiso i i«Haiifc-c***irc. *^a«jpx±, 

3&<S«£ie»4 1 A, 4 1B5MTf5tft®i 

[0 0 9 6] Sfc. 07. H8»;^bfc»»J4y-Ml 
T«ft*WO*Ot^@T*(]. V-X • K K > 
fflTttV-X • FW>tSfgin-l4 3)!i«aMl& 
v»J:3fc*iiK:-r*;i£*»&ST**. J£oT, 7-X 

■ HH>iittH5. H6K*bfct>©i|S|«fcaK 
x£^*~>*Jl/f£fi£JB^fcxl^-- r--y h* V— X • 

h* U-f Xe leva ted source/draiii)^jt, S/tttV — X 

• FW>fclialo«JE <#$ryH«iS) *«t»*t±V» 

(cc:-ete0^-t*-r) „ rns^fflnntf, n-ji4 3 
<tv-x • h*u-r>ffi«s (n+M) cDmM&m-mzffi 
<dt/&iT-#. @7 jtii@8 tc^-r^* *jmm&n 

[0 0 9 7] Z\<D&4<Dm%&e>BmT'it, n^-V 



( 10 ) 4^=58 2 002-110963 

18 

^^^;i/SB©H-tf>y*^W-5Jlt. balo£jfift£& 
mmifrtZZiitei.Q. KttflBttCMOS SOI*? 

[0 0 9 8] [g 5 ©*J6©^ffi] Lfc 3 K%m.M 
I S FETfC*5<^T, 3^*JMSW£:*:€?<, -TUt>*> 
*«^igg|$©iiS££&< Lfc*^, y-h^S©n>^ 
io i;hMiy-x- KW^flron^^hito 

Kssoiii«**<ft;t), ra— xa*fflv»fc3>iS'^ 

SSTJP<-r^<h, 7X^ hJt*«*#<&0, RIE 

20 [0 0 9 9] HGg«&7j? U > U n >©i£*ftKJPteii^-t? 
^2 0 0 nmS^i-rcftO. S«^SP©±ffity- 
h«S©±®tC^)8 0 0 nm©!S:Ma^UTLi;-5„ #J 
Atf. 150nmX150nmiI»a»3>?^h 

ft\Zjz&13.77.'<9 hit (~5. 3+IMI©») ©7t 
£R I ET^L&ttntffr6>&<&?K UV^^-f 

[0 10 0] £ 5 O&KOJgjfttt. *»i6Lfc3 

i^7C^©M I SFETC^tiiT, 0 9t:St±5)iy- 
30 h aS«£S«©V-X • KH>fif 

[0101] 0 9 IS, jg 5 ©*J£©Jgtg©¥3JJ#&K© 

[0102] s-r. pa'>'j3>*i#ifiii«9o 
s*©35iew©s«35iBffl5«»j«-r-s. y-h« 

Dt) S*f*U 'Jvy57^ftiRIEtflUT. (WIS 

[0 10 3] CdT% $£[*)©»« 1 1^50 nm~l 0 
0 n mn&mttZ>£. O C O S S^tfRf T 

ffl ^ e. n«»ftflt©jgtt t mmts. n-x m— z © x-d it 
[0104] ^©^, c©y- h«s^A^ y-x^rt© 

50 S«S§jggB5 1 AOMfi9ffiatf±ffi»cy- h«fei»M 1 3 
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[0 10 5] COi^CLT, y-Mg5 4fab5# 

y- h mm 5 4 «• 0 9 \zm? «t -5 &s 2 © & zmmz? 

i.ut!d^, y-hm@5 4±coa>^^ hfitty 
-X- HH>MH5, 1 6±©n>^i7 hfiit 

©s*s/jN3<-r*i:t*«T#*. 10 
[0106] m^ftm&mmi 2±\zmmttLy-hrt* 

Sittt, S«^®gC5 1 AiMIl 2 

[0107] 0 9 »c*-r¥*#s«o«iifiatx«is*ft 

y- MS5 4±iV-X • >ffi»Ji 1 5. 

«B£ & «. y-MfiS 4 0«fe^tt)#U->U 20 

[0108] [» 6 comm^mi c ©sg 6 <d^m<dm 
irea, xt:?*->t )i'i&&\z£^T&mmmw&i&i$. 

[0109] HI 0 (a) -0 10 (d) «8I6©*;&£ 
11 (a) -011 (c) tiM£¥«tt£Elt<Z>S)S£& 
[0 110] *f, 110 (a) CSti'SI:. y'J3 30 

>^Srff^, M I S FET©^-v*;USB£^ErrS8B& 
KBP«6 3*»*1-5. H©i*©¥aB*liStt, SI 
1 (a) \Z7rCt£.5VZ.ts.Z>. 

[0 111] i&lAT. mu^Q 3 ft©->'J 3 >¥^#S 

£f7V>, 010 (b) |6»Bt6 2±lC* 

[0 112] 'JVi'77>fffiS(y:h'5'fX7?- 40 

>if\Z&.K>X-\d5>lci"r)Vm6 4<D^^——>i/^n 
^, 010 (c) l^ti^l:, V— X, HW>. R. 
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